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X = NR4, Y = NHR 5 , SR 5 , P(R 5 ) 2 ; X = S, Y = NHR 5 ; X = SR 5 ; P(R 5 )2 

BM = Biomolecule 
R1-R5 are as defined Table 1 

Fig. 1 
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a. NaOH 40% / TBAB; b. THF / H 2 0 / reflux / 4h; c. DMF, 0 °C, 3 h; d. CH 3 CN / 
reflux / 3d; e. H 2 0 / .t. / Id 
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a^Ethanol, 0°C, overnight; b. NaOH, Acetone, H 2 0, T.A., 3d; c. NaOH, THF, H 2 0, reflux, 



Fig. 3 
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a. BOC-ON, THF, 0°C, 2h 

b. Ethyl 1-Bromobutyrate, K 2 C0 3> KI, CH 3 CN, r.t, lid 
C. NaOH, H 2 0, THF, reflux, overnight 

d. HBTU, NEt 3 , CH 3 CN, it, 4h 

e. TFA, CH 2 CI 2 , r.t, lh 



Fig. 4 
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a, mercaptoetanol, NaOH, THF/H 2 0, reflux, 3h 

b. PBr 3 , CHC1 3 , reflux, overnight 

C NaOH, H 2 0, THF, reflux, overnight 

d. Ethyi 2-mercaptoacetate, NaOEt, EtOH, r. t, overnight 



Fig. 5 
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Fig. 6 
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Fig. 8 



R2 



R3 
R1 



,SH 



R2 



R1 



R2 



R1 



Br' 



,P(0)(OEt), 



K 2 C0 3 /KI 

(d) 
LAH 



(e) 



P(0)(OEt) 2 



*PH„ 



HC(0)H, HC! 



R2 



R1 



P(CH 2 OH) 2 



(f) 



